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1.A typical  1H NMR titration result for the complex formed between 1 and 4
The shift ((() in the  CONHCH2 urea proton of   dendrimer  4 ((7 x 10-3 M in DMF-d7) was monitored upon  the addition of aliquots of  1.

A typical result is presented below.

	Concentration of  1 [mol l-1] x 10-2
	
	0.696
	2.79
	5.57
	11.1

	Molar ratio of 1 versus urea groups 
	
	1/16
	1/4
	½
	1

	Shift in the CONHCH2 urea proton  (( [ppm]
	
	0.011
	0.029
	0.056
	0.096
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The total amount of 1 added  was limited to its solubility in DMF.

2. Typical cyclic voltammetry data for 1 upon the addition of   4
To a solution of  1 ((1.9 x 10-3 M) in DMF (containing 0.1M Bu4NPF6)  was added dendrimer 4. The change in E½ (measured using cyclic voltammetry)  was recorded in the presence of  increasing amounts of 4. 

	Concentration of  4

[mol l-1] x 10-2
	Molar ratio of urea groups and 1
	E1/2 [mV]
	( E1/2 [mV]

	
	
	
	

	0
	0
	-541.0
	0.0

	0.006
	0.51
	-533.0
	8.0

	0.012
	1.02
	-530.0
	11.0

	0.024
	1.99
	-526.5
	14.5

	0.048
	3.99
	-515.0
	26.0

	0.096
	8.02
	-499.0
	42.0

	0.197
	16.41
	-479.5
	61.5

	0.294
	24.48
	-468.5
	72.5

	0.384
	31.99
	-461.5
	79.5

	0.576
	47.98
	-450.0
	91.0

	0.672
	56.00
	-445.5
	95.5


Plot of ΔE1/2 versus ratio urea groups/phenanthrenequinone
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3. Typical change in the  reversibility of the redox wave of 1 (at different scan rates) following the addition of an excess of dendrimer 4
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Cyclic voltammetry (CV) studies  of   1 in DMF solution containing 0.1 M Bu4NPF6  (~9 x 10-4 M ) recorded in the presence of excess 4 (~6 x 10-3 M) at different scan rates: 0.025 (smallest current), 0.05 0.075, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0, 1.5, 2.0, 2.5, 5.0 V s-1 (largest current). CV’s at scan rate of (a)  0.025 and (b) 5.0 V s-1 are shown below.
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(a) Scan rate 
0.025
V s-1





      

(b) Scan rate 
5
V s-1
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Sheet1

		

										Electrochemistry								ureadendrim-PQ

		PQ = phenantrenequinone

		udendr = ureadendrimer

		el. = Electrolyte NBuPF6 in DMF ( 1M )………5 ml

		urea.g = urea groups

		m (udendr) = 0.010 g

		M (udendr) = 3593 g/mol

		n (udendr) =						0.0000027832		mol

		c (urndr in el.) =								0.0005566379						mol/l

		M (PQ) = 208.22 g/mol

																		cyclic voltammetry								square wave voltammetry

		n (urea.g.)		c (urea.g. in el.)		n (PQ)		c (PQ in el.)		m (PQ)		n (urea.g.)/		n (PQ)/		n (udendr)/		Ep1		Ep2		Ip1		Ip2		Ep		Ip

		[mol]		[mol/l]		[mol]		[mol/l]		[g]		n (PQ)		n (urea.g.)		n (PQ)		[V]		[V]		[I]		[I]		[V]		[I]

		0		0		0		0		0		0.0000				0.0		0		0		0		0		0		0

		4.45E-05		8.91E-03		2.78E-06		5.57E-04		5.80E-04		16.0000		0.0625		1.0		-5.66E-01		-4.45E-01		3.16E-06		-2.40E-06		-5.20E-01		3.97E-06

		4.45E-05		8.91E-03		5.57E-06		1.11E-03		1.16E-03		8.0000		0.1250		2.0		-5.67E-01		-4.50E-01		7.00E-06		-5.15E-06		-5.24E-01		8.48E-06

		4.45E-05		8.91E-03		1.11E-05		2.23E-03		2.32E-03		4.0000		0.2500		4.0		-5.74E-01		-4.54E-01		1.03E-05		-1.04E-05		-4.80E-01		1.01E-05

		4.45E-05		8.91E-03		2.23E-05		4.45E-03		4.64E-03		2.0000		0.5000		8.0		-5.89E-01		-4.58E-01		2.48E-05		-2.00E-05		-4.56E-01		1.19E-05

		4.45E-05		8.91E-03		4.45E-05		8.91E-03		9.27E-03		1.0000		1.0000		16.0		-6.18E-01		-4.51E-01		4.65E-05		-4.14E-05		-4.28E-01		1.21E-05

		4.45E-05		8.91E-03		6.68E-05		1.34E-02		1.39E-02		0.6667		1.4999		24.0		-6.37E-01		-4.42E-01		5.99E-05		-5.51E-05		-4.16E-01		1.29E-05

		4.45E-05		8.91E-03		7.79E-05		1.56E-02		1.62E-02		0.5714		1.7501		28.0		-6.49E-01		-4.36E-01		6.51E-05		-6.21E-05		-4.08E-01		1.20E-05

		4.45E-05		8.91E-03		8.91E-05		1.78E-02		1.85E-02		0.5000		2.0000		32.0		-6.59E-01		-4.29E-01		6.60E-05		-7.48E-05		-4.04E-01		1.27E-05

		4.45E-05		8.91E-03		1.00E-04		2.00E-02		2.09E-02		0.4444		2.2500		36.0		-6.66E-01		-4.26E-01		6.71E-05		-6.45E-05		-4.00E-01		1.22E-05
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										Electrochemistry								m.c.-PQ

		PQ = phenantrenequinone

		m.c. = model compound 33

		el. = Electrolyte NBuPF6 in DMF ( 1M )………5 ml

		m (m.c.) = 0.00856 g

		M (m.c.) =  192.26 g/mol

		n (m.c.) =						0.0000445334		mol

		c (urndr in el.) =								0.0089066889						mol/l

		M (PQ) = 208.22 g/mol

																		cyclic voltammetry								square wave voltammetry

		n (urea.g.)		c (urea.g. in el.)		n (PQ)		c (PQ in el.)		m (PQ)		n (urea.g.)/		n (PQ)/		n (m.c.)/		Ep1		Ep2		Ip1		Ip2		Ep		Ip

		[mol]		[mol/l]		[mol]		[mol/l]		[g]		n (PQ)		n (urea.g.)		n (PQ)		[V]		[V]		[I]		[I]		[V]		[I]

		0		0		0		0		0		0.00				0.00		0		0		0		0		0		0

		4.45E-05		8.91E-03		2.40E-06		4.80E-04		5.00E-04		18.55		0.05		18.55		-5.50E-01		-4.59E-01		5.73E-06		-4.64E-06		-5.16E-01		9.32E-06

		4.45E-05		8.91E-03		5.28E-06		1.06E-03		1.10E-03		8.43		0.12		8.43		-5.56E-01		-4.59E-01		1.03E-05		-8.92E-06		-0.484		1.17E-05

		4.45E-05		8.91E-03		1.01E-05		2.02E-03		2.10E-03		4.42		0.23		4.42		-5.66E-01		-4.49E-01		1.88E-05		-1.65E-05		-4.60E-01		1.27E-05

		4.45E-05		8.91E-03		2.02E-05		4.03E-03		4.20E-03		2.21		0.45		2.21		-5.80E-01		-4.40E-01		2.97E-05		-2.62E-05		-4.44E-01		1.26E-05

		4.45E-05		8.91E-03		4.03E-05		8.07E-03		8.40E-03		1.10		0.91		1.10		-6.10E-01		-4.22E-01		4.74E-05		-4.27E-05		-4.24E-01		1.33E-05

		4.45E-05		8.91E-03		6.15E-05		1.23E-02		1.28E-02		0.72		1.38		0.72		-6.42E-01		-0.407		5.593-5		-4.67E-05		-4.08E-01		1.25E-05

		4.45E-05		8.91E-03		7.20E-05		1.44E-02		1.50E-02		0.62		1.62		0.62		-6.54E-01		-3.98E-01						-4.04E-01		1.33E-05

		4.45E-05		8.91E-03		8.21E-05		1.64E-02		1.71E-02		0.54		1.84		0.54		-6.64E-01		-3.97E-01						-4.04E-01		1.23E-05

		4.45E-05		8.91E-03		9.27E-05		1.85E-02		1.93E-02		0.48		2.08		0.48		-6.76E-01		-3.88E-01						-3.96E-01		1.29E-05





		0.0005566379		0
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		0.0133593098		0

		0.0155858614		0

		0.017812413		0

		0.0200389647		0
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										Electrochemistry						PQ-ureadendrimer

		PQ = phenantrenequinone

		udendr = ureadendrimer

		el. = Electrolyte NBuPF6 in DMF ( 1M )………5 ml

		urea.g = urea groups

		m (PQ) = 0.0020 g

		M (PQ) = 208.22 g/mol

		n (PQ) =						0.0000096052		mol

		c (PQ in el.)								0.001921045				mol/l

		M (udendr) = 3593 g/mol

																cyclic voltammetry												square wave voltammetry

		n (urea.g.)		c (urea.g. in el.)		n (udendr)		c (udendr in el.)		m (udendr)		n(urea.g.)/		n(udendr)/		Ep1		Ep2		E1/2		delta E1/2		Ip1		Ip2		Ep		Ip		n(urea.g.)/		Ep		Ip

		[mol]		[mol/l]		[mol]		[mol/l]		[g]		n (PQ)		n (PQ)		[V]		[V]		[mV]		[mV]		[I]		[I]		[V]		[I]		n (PQ)		[V]		[I]

		0		0		0		0		0				0.00		-5.900E-01		-4.920E-01		541.0		0.0		1.548E-05		-1.362E-05		-4.920E-01		1.380E-05		0.00		-4.920E-01		1.380E-05

		4.90E-06		9.80E-04		3.06E-07		6.12E-05		1.10E-03		0.51		0.03		-5.780E-01		-4.880E-01		533.0		8.0		1.507E-05		-1.300E-05		-4.840E-01		1.240E-05		0.51		-4.840E-01		1.240E-05

		9.80E-06		1.96E-03		6.12E-07		1.22E-04		2.20E-03		1.02		0.06		-5.760E-01		-4.840E-01		530.0		11.0		1.484E-05		-1.260E-05		-4.800E-01		1.201E-05		1.02		-4.800E-01		1.201E-05

		1.91E-05		3.83E-03		1.20E-06		2.39E-04		4.30E-03		1.99		0.12		-5.760E-01		-4.770E-01		526.5		14.5		1.452E-05		-1.190E-05		-4.760E-01		1.205E-05		1.99		-4.760E-01		1.205E-05

		3.83E-05		7.66E-03		2.39E-06		4.79E-04		8.60E-03		3.99		0.25		-5.650E-01		-4.650E-01		515.0		26.0		1.426E-05		-1.176E-05		-4.640E-01		1.154E-05		3.99		-4.640E-01		1.154E-05

		7.70E-05		1.54E-02		4.81E-06		9.63E-04		1.73E-02		8.02		0.50		-5.530E-01		-4.450E-01		499.0		42.0		1.411E-05		-1.139E-05						16.41		-4.400E-01		1.075E-05

		1.58E-04		3.15E-02		9.85E-06		1.97E-03		3.54E-02		16.41		1.03		-5.360E-01		-4.230E-01		479.5		61.5		1.399E-05		-1.108E-05		-4.400E-01		1.075E-05		24.48		-4.320E-01		9.977E-06

		2.35E-04		4.70E-02		1.47E-05		2.94E-03		5.28E-02		24.48		1.53		-5.280E-01		-4.090E-01		468.5		72.5		1.375E-05		-1.037E-05		-4.320E-01		9.977E-06		31.99		-4.280E-01		9.556E-06

		3.07E-04		6.15E-02		1.92E-05		3.84E-03		6.90E-02		31.99		2.00		-5.220E-01		-4.010E-01		461.5		79.5		1.415E-05		-1.074E-05		-4.280E-01		9.556E-06		47.98		-4.240E-01		8.570E-06

		4.61E-04		9.22E-02		2.88E-05		5.76E-03		1.04E-01		47.98		3.00		-5.150E-01		-3.850E-01		450.0		91.0		1.343E-05		-9.731E-06		-4.240E-01		8.570E-06		56.00		-4.240E-01		8.329E-06

		5.38E-04		1.08E-01		3.36E-05		6.72E-03		1.21E-01		56.00		3.50		-5.120E-01		-3.790E-01		445.5		95.5		1.303E-05		-9.115E-06		-4.240E-01		8.329E-06

		Concentration of  4		Molar ratio of urea groups and 1		E1/2		 E1/2		Ip–current from squre wawe voltametry																				1.38

		[mol l-1] x 10-2				[mV]		[mV]		[A] x 10-5																				1.24

		0.00		0.00		541.00		0.00		1.38																				1.20

		0.01		0.51		533.00		8.00		1.24																				1.21

		0.01		1.02		530.00		11.00		1.20																				1.15

		0.02		1.99		526.50		14.50		1.21				dendrimer 4																0.00

		0.05		3.99		515.00		26.00		1.15																				1.08

		0.10		8.02		499.00		42.00																						1.00

		0.20		16.41		479.50		61.50		1.08																				0.96

		0.29		24.48		468.50		72.50		1.00																				0.86

		0.38		31.99		461.50		79.50		0.96																				0.83

		0.58		47.98		450.00		91.00		0.86

		0.67		56.00		445.50		95.50		0.83
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										Electrochemistry						PQ - m.c.

		PQ = phenantrenequinone

		m.c. = model compound 33

		el. = Electrolyte NBuPF6 in DMF ( 1M )………5 ml

		urea.g = urea groups

		m (PQ) = 0.0020 g

		M (PQ) = 208.22 g/mol

		n (PQ) =						0.0000096052		mol

		c (PQ in el.)								0.001921045				mol/l

																cyclic voltammetry												square wave voltammetry

		n (urea.g.)		c (urea.g. in el.)		n (m.c.r)		c (m.c. in el.)		m (m.c.)		n(urea.g.)/		n(m.c.)/		Ep1		Ep2		E1/2		delta E1/2		Ip1		Ip2		Ep		Ip

		[mol]		[mol/l]		[mol]		[mol/l]		[g]		n (PQ)		n (PQ)		[V]		[V]		[mV]		[mV]		[I]		[I]		[V]		[I]

		0		0		0		0		0				0.00		-6.010E-01		-4.880E-01		544.5		0.0		1.690E-05		-1.376E-05		-5.000E-01		1.276E-05

		6.24E-06		1.25E-03		6.24E-06		1.25E-03		1.20E-03		0.65		0.65		-5.840E-01		-4.760E-01		530.0		14.5		1.663E-05		-1.370E-05		-4.880E-01		1.201E-05

		1.25E-05		2.50E-03		1.25E-05		2.50E-03		2.40E-03		1.30		1.30		-5.780E-01		-4.690E-01		523.5		21.0		1.632E-05		-1.341E-05		-4.840E-01		1.226E-05

		2.50E-05		4.99E-03		2.50E-05		4.99E-03		4.80E-03		2.60		2.60		-5.720E-01		-4.580E-01		515.0		29.5		1.639E-05		-1.326E-05		-4.760E-01		1.166E-05

		4.99E-05		9.99E-03		4.99E-05		9.99E-03		9.60E-03		5.20		5.20		-5.630E-01		-4.470E-01		505.0		39.5		1.600E-05		-1.261E-05		-4.680E-01		1.163E-05

		9.99E-05		2.00E-02		9.99E-05		2.00E-02		1.92E-02		10.40		10.40		-5.540E-01		-4.310E-01		492.5		52.0		1.568E-05		-1.222E-05		-4.600E-01		1.084E-05

		2.00E-04		3.99E-02		2.00E-04		3.99E-02		3.84E-02		20.79		20.79		-5.450E-01		-4.110E-01		478.0		66.5		1.525E-05		-1.163E-05		-4.520E-01		1.025E-05

		3.99E-04		7.99E-02		3.99E-04		7.99E-02		7.68E-02		41.59		41.59		-5.310E-01		-3.860E-01		458.5		86.0		1.456E-05		-1.041E-05		-4.400E-01		9.393E-06

		7.99E-04		1.60E-01		7.99E-04		1.60E-01		1.54E-01		83.23		83.23		-5.220E-01		-3.610E-01		441.5		103.0		1.357E-05		-9.124E-06		-4.320E-01		8.334E-06

		1.60E-03		3.20E-01		1.60E-03		3.20E-01		3.07E-01		166.46		166.46		-5.160E-01		-3.400E-01		428.0		116.5		1.380E-05		-8.009E-06		-4.240E-01		7.490E-06

		2.40E-03		4.80E-01		2.40E-03		4.80E-01		4.61E-01		249.63		249.63		-5.080E-01		-3.240E-01		416.0		128.5		1.192E-05		-7.158E-06		-4.200E-01		6.210E-06

		2.80E-03		5.60E-01		2.80E-03		5.60E-01		5.38E-01		291.28		291.28		-5.080E-01		-3.220E-01		415.0		129.5		1.182E-05		-6.846E-06		-4.240E-01		6.027E-06

								Concentration of  3		Molar ratio of urea groups and 1		E1/2		 E1/2		Ip–current from squre wawe voltametry

								[mol l-1] x 10-2				[mV]		[mV]		[A] x 10-5

								0.00		----		544.5		0.00		1.28

								0.13		0.65		530.0		14.50		1.20

								0.25		1.30		523.5		21.00		1.23

								0.50		2.60		515.0		29.50		1.17

								1.00		5.20		505.0		39.50		1.16

								2.00		10.40		492.5		52.00		1.08

								3.99		20.80		478.0		66.50		1.03

								7.99		41.60		458.5		86.00		0.94

								16.00		83.20		441.5		103.00		0.83

																												mod. compound 3
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				1) NMR titration -  the shift of urea protons of 3 () during the  addition of aliquots of 1.

				To the solution of  3 (1.1 x 10-7 M) in DMF-d7 was added of aliquots of 1.

										mod. Comp.				dendraner		mod. Comp.								dendraner

				m (PQ)		n (PQ)		c (PQ)		n(urea g. of 3)/n(PQ)				n(urea g. of 4)/n(PQ)		position P1		position P2		shift P1		shift P2		position P3		position P4		shift P3		shift P4

				[g]		[mol]		[mol/l]								[ppm]		[ppm]		[ppm]		[ppm]		[ppm]		[ppm]		[ppm]		[ppm]

				0.00		0.00		0.00		0				0.00		6.010		8.340		0.000		0.000		6.323		8.404		0.000		0.000

				0.0015		6.96E-06		6.96E-03		16		0.06				6.014		8.346		0.004		0.006		6.334		8.412		0.011		0.008

				0.0058		2.79E-05		2.79E-02		4		0.25				6.019		8.350		0.009		0.010		6.352		8.437		0.029		0.033

				0.0116		5.57E-05		5.57E-02		2		0.50				6.027		8.361		0.017		0.021		6.379		8.452		0.056		0.048

				0.0232		1.11E-04		1.11E-01		1		1.00				6.047		8.377		0.037		0.037		6.419		8.470		0.096		0.066
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